Fig. 2. NNPS(f) experimental and Geant4
simulated data for CsI-3 detector from Ref. [3] . Fig. 3 . DQE(f) experimental and Geant4 simulated data for CsI-3 detector from Ref. [3] . 
Coupled Radiative and Optical Geant4 Simulation of MV EPIDs Based on Thick Pixelated Scintillating Crystals

INNOVATION AND IMPACT
The Geant4 toolkit [1] was modified to correctly model the ability of the optical photons to penetrate septal walls. This is the most critical element which allowed a successful validation of simulations against experimental data. To our knowledge this study is the first to present a fully coupled optical and radiative DQE(f) model based on Geant4 ( Fig.  1 ) which shows an excellent match with experimental data. The model incorporates most of the relevant physical phenomena involved in MV X-ray detection with pixelated scintillating detectors and it allows a analysis and prediction of optical characteristics which may improve detector performance. This study also provides a clear explanation for the underperformance, as predicted by radiative modeling alone, of some pixelated scintillators (e.g. CsI) used for MV imaging; the measured DQE was much lower than that predicted by radiative modeling (Fig. 3) . [2, 3] 
SUPPORTING DOCUMENTATION
The free parameters of the model are related to the optical interfaces between the scintillating crystal and the septal walls, and the buildup plate ( Fig. 1) and they describe the top surface reflectivity, the septal surface reflectivity, and the amount of Lambertian reflection of the septal surface. The light absorbed by the top surface is removed from the simulation whereas the light absorbed by the septal wall is allowed to cross over in the next crystal and the optical photon transport continues until the particle is detected at the bottom, absorbed by the top surface, or absorbed in the bulk of the crystal. The values of these parameters are determined from the best fit of the modulation transfer function (MTF) curves (not shown) from a 3D parametric sweep simulation. Once all the unknown physical parameters are determined a flood field simulation of the detector is performed to find the NNPS(f) and DQE(f) and the results are compared with the experimental curves as shown in Figs. 2 and 3 . Simulations show that detector performance improves if most of the optical photons are absorbed by the top surface and the crystal-septa interface is highly reflective with a strong specular component.
